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[SUBJECT] 

When using the labels for cap seals, the 
retention of the jointing (back sticking part) by 
shrinkage is high. Occurrence of the wrinkles by 
shrinkage, shrinkage spots, a distortion, and a 
jump is very few. Provide a heat-shrink 
polyester type film. 
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[SOLUTION] 

Warm-water shrinkage percentage of a 
polyester type film is 10-40% in process 
temperature 70 degrees-Celsius and 
processing-time 5 seconds in the main 
shrinkages direction. 

It is 50 % or more in 95 degrees-Celsius and 
5 seconds. 

In the main shrinkages direction and an 
orthogonal direction, it is a 10% or less in 95 
degrees-Celsius and 5 seconds. 

And preform finishing fraction defective is a 
1 % or less. 

And the retention of the jointing after a 
shrinkage of the label which has the jointing 
formed from this film is 95 % or more. A heat- 
shrink polyester type film. 





mmm(Dmm] [claimsi 
itmm 1 1 [CLAIM 1] 



02/07/12 



4/37 



(C) DERWENT 



THIS PAGE BLANK (WO) 



JP2000-301609-A 



0 °C • MaH^rsI 5 1 0 ~ 4 
0 19 . 9 5 °C • 5 #T' 5 

5 °c • 5 #-C' 1 0 %i^T-efo 0 . 

f*l^^;OS 9 5 %Sl±X'h 6 ^ <b 



THOIVISOM 

A heat-shrink polyester type film, which is a 
heat-shrink polyester type film, comprised such 
that wami-water shrinkage percentage of this 
polyester type film is 10-40% in process 
temperature 70 degrees-Celsius and 
processing-time 5 seconds in the main 
shrinkages direction. 

It is 50 % or more in 95 degrees-Celsius and 
5 seconds. 

In the main shrinkages direction and an 
orthogonal direction, it is a 10% or less in 95 
degrees-Celsius and 5 seconds. 

And preform finishing fraction defective is a 
1% or less. 

And the retention of the jointing after a 
shrinkage of the label which has the jointing 
formed from this film is 95 % or more. 



t)^txm^\^xfM^tix\^^^ 
[fi*ii4i 

^ ;^ 7" /i'^ 7 ^ A T' 5 ft 3^ 
II 1 ~ 3 (7)^^-f ;Jx7i^<7)iI(::tSic 



[CLAIM 2] 

The above-mentioned label adheres the both 
ends of a rectangle-shaped film, and is formed 
in the cylindrical shape. The heat-shrink 
polyester type film of Claim 1 . 



[CLAIM 3] 

The above-mentioned jointing is a jointing of the 
label of the cylindrical shape formed from the 
rectangle-shaped film, comprised such that it 
adheres by piling up the both ends of this 
rectangle-shaped film, and making it suit, and it 
forms. The heat-shrink polyester type film of a 
Claim 1 or 2. 



[CLAIM 4] 

It is a heat-shrink polyester type film for cap 
seals. A heat-shrink polyester type film 
described in one clause of Claims 1-3. 



umms] [CLAIMS] 

If jj^ig 1 ~ 4 cDV^-f ^^75^<^Il^- The label for cap seals formed in one clause of 
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t^M(D^M^'\^^ V Claims 1-4 from the heat-shrink polyester type 

•7^/UJ>.t^hWm^n^^^y film of a description. 

imm(DmM^J:Wim] [detailed description of INVENTION] 

I 0 0 0 1 1 [0001] 
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[TECHNICAL FIELD] 

This invention relates to a heat-shrink polyester 
type film. Specifically, they are for labels for cap 
seals such as a bottle container (for example, 
cow's-milk bottle), comprised such that the 
retention of the jointing (back sticking part) of 
the label by shrinkage is high. And occurrence 
of the wrinkles by shrinkage, shrinkage spots, a 
distortion, and a jump is very few. It is related 
with a heat-shrink polyester type film. 



[0002] 



^ f^-^-r 5 fc fc T' < , 



[PRIOR ART] 

In recent years, herein designated thing is given 
to the stopper or lid as the cap seal about 
containers, such as bottles, such as beverages 
and food. 

The objective which gives a cap seal is for 
mixing prevention, such as a poisonous 
substance, in order to provide decoration 
property. 

The heat-shrink film which consists of a 
polyvinyl chloride, a polystyrene, etc. was 
mainly used for the labels for cap seals like for 
usual labels. 

However, about a polyvinyl chloride, the 
chlorine type gas evolution at the time of 
destroying by fire to a disposal time in recent 
years is a problem. 

There is a problem of the etc. with difficult 
printing about a polystyrene. 
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Furthermore, to a recycling of PET bottle, the 
label of resins except for PETs, such as a 
polyvinyl chloride and a polystyrene, needs to 
be classified. 

Therefore, the application for the labels for 
cap seals of the heat-shrink film of the polyester 
type without these problems are desired. 



[0003] 

To it, in a cap seal, the heat-shrink film of the 
predetermined dimension is rounded off 
cylindrically, edge parts are adhered, and the 
tube-like body is prepared to it. The label which 
cut this further and prepared it is used. 



[0004] 

As the cap seal, two methods of the method of 
putting directly the label which cut the tube-like 
body of the above on a container, and making it 
shrinking, and the method which put on a 
metal mould and it is made to shrink first, and a 
preform is formed, and this preform is put on a 
container, and is made to shrink further are 
generally used. 

When heat-shrinking a label also in the case 
of an any method, it is not preferable that the 
jointing (back sticking part) of a label peels. 
When debonding of a jointing is generated, 
productivity will reduce very. 



[0005] 

Moreover, the characteristics about the form of 
the label when heat-shrinking a label are 
important. 

That is, occurrence of the shrinkage lack of a 
label, wrinkles and shrinkage spots, a distortion, 
and a jump is not preferable. 

In the case of the container for food, water 
content is hated in many cases in particular. 
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The case of heat shrink where it is based on a 
hot air is common. 

A thermal efficiency is worse than the case 
where it is based on steam. Therefore, 
occurrence of shrinkage shortage, wrinkles, 
shrinkage spots, and a distortion tends to occur. 
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[0006] 

IVIoreover, with the label for cap seals, since it 
uses in many cases, without printing, 
transparency of a heat-shrink film is also 
required. 
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[PROBLEM ADDRESSED] 

This invention solves an above problem. 

The place made into the objective is a heat- 
shrink polyester type film for the labels for cap 
seals, such as a bottle container, comprised 
such that the retention of the jointing (back 
sticking part) by shrinkage is high. Occurrence 
of the wrinkles by shrinkage, shrinkage spots, a 
distortion, and a jump is very few. It is in 
providing a heat-shrink polyester type film. 
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[SOLUTION OF THE INVENTION] 

With the heat-shrink polyester type film of this 
invention, warm-water shrinkage percentage of 
a polyester type film is 10-40% in process 
temperature 70 degrees-Celsius and 
processing-time 5 seconds |n the main 
shrinkages direction. 

It is 50 % or more in 95 degrees-Celsius and 
5 seconds. 

In the main shrinkages direction and an 
orthogonal direction, it is a 10% or less in 95 
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degrees-Celsius and 5 seconds. 

And the retention of tiie jointing after a 
shrinkage of the label which has the jointing 
formed from this film is 95 % or more. 

And preform finishing fraction defective is a 
1 % or less. 

And it is characterized by the retention of the 
jointing after a shrinkage of the label which has 
the jointing formed from this film being 95 % or 
more. The above objective is achieved by the 
thing. 



[0 0 0 9] 



[0009] 



[0010] 

5 0-9 9.9 fiftro-a W 
0 . 1 ~ 5 0 M»%-a W 
[001 1 ] 

/UCDT g + 1 5°C*vi©a,g 

Lxw.^-r^^\^) }3 3. o{§ 



[Embodiment] 

This Embodiment 
below. 



is specifically explained 



[0010] 

The heat-shrink polyester type film of this 
Invention is preferably produced from the 
polyester composition containing polyester 
which make a dicarboxylic-acid component and 
a diol component a component, and a polyester 
type elastomer. 

This polyester composition may contain 
polyester 50-99.9weight%. 

A polyester type elastomer may be contained 
0.1-50weight%. 



[0011] 

Moreover, the heat-shrink polyester type film of 
this invention can be formed as follows. The 
unstretched film obtained from an above 
polyester composition is drawn 3.0 or more 
times, preferably 3.5 or more times in a 
horizontal direction (with respect to the 
extrusion direction orthogonal direction) at the 
temperature of less than Tg+15 degrees- 
Celsius of polyester more than Tg-5 degrees- 
Celsius of polyester. 
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(Polyester) As the dicarboxylic-acid 
component which comprises this polyester, 
aromatic dicarboxylic acids, such as a 
terephthalic acid, an isophthalic acid, a 
naphthalene dicarboxylic acid, and an ortho 
phthalic acid, adipic acid, aliphatic dicarboxylic 
acids, such as azelaic acid, a sebacic acid, and 
a decane dicarboxylic acid, and an alicyclic 
dicarboxylic acid etc. are mentioned. 



[0012] 

When it contains aliphatic dicarboxylic acids (for 
example, adipic acid, a sebacic acid, decane 
dicarboxylic acid, etc.), as for the rate of 
content, it is preferable that it is less than (with 
respect to the dicarboxylic-acid components of 
total to use the following is same) 3 mol%. 

The heat-shrink polyester type film of the film 
body at the time of a high-speed mounting 
which used and obtained polyester containing 3 
mol% or more of these aliphatic dicarboxylic 
acids is inadequate. 



[0 0 1 3 1 
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[0014] 



[0013] 

Moreover, as for the multivalent carboxylic acids 
(for example, trimellitic acid, pyromellitic acids, 
these anhydrides, etc.) of a trivalent or more, 
not containing is preferable. 

Preferably, it is 3 mol% or less. 

It is hard forming to achieve necessary 
shrinkage percentage with the heat-shrink 
polyester type film which used and obtained 
polyester containing these multivalent 
carboxylic acids. 



[0014] 

As a diol component which comprises polyester 
used by this invention, aliphatic diols, such as 
an ethylene glycol, propanediol, butanediol, 
neopentyl glycol, and hexanediol; alicyclic diols. 
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such as 1,4- cyclohexane dimethanol, 
aromatic diol, etc. are mentioned. 



an 



[0015] 

As polyester used for the heat-shrink polyester 
type film of this invention, 1 or more kinds are 
made to contain among the diols (for example, 
propanediol, butanediol, neopentyl glycol, 
hexanediol, etc.) which have 3-6 carbon 
numbers. 

The glass transition point (Tg) was adjusted 
to 60-75 degrees-Celsius. This polyester is 
preferable. 



[0016] 

Moreover, in order to make as the heat-shrink 
polyester type film excellent in particular 
shrinkage completion property, it is preferable to 
use neopentyl glycol as 1 kind of a diol 
component. 

Preferably, it is 15-25 mol%. (It is a hereafter 
same with respect to the diol components of 
total to use). 



[0017] 

It is preferable not to contain the diols (for 
example, octane diol etc.) of eight or more 
carbon numbers, or the polyalcohols (for 
example, a trimethylol propane, a trimethylol 
ethane, glycerol, diglycerine, etc.) of trivalent or 
more. 

. Preferably, it is 3 mol% or less. 

It is hard forming to achieve necessary 
shrinkage percentage with these diols or the 
heat-shrink polyester type film which used and 
obtained polyester containing a polyalcohol. 
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[0018] 

As for this polyester, it is preferable not to 
contain diethylene glycol, a triethyleneglycol, 
and polyethyleneglycol as much as possible. 

In particular diethylene glycol ease to exist for 
the supplement formation component at the 
time of polyester polymerization. 

However, it is preferable that the rate of 
content of diethylene glycol is less than 4 mol% 
with polyester used by this invention. 



[0019] 

In addition, the rate of content of an above acid 
component and a diol component is rate of 
content with respect to the acid component of 
whole polyester, and a diol component, when 
mixing and using 2 or more kinds of polyester. 

It is not concerned with whether the ester 
interchange is made after mixing. 



[0020] 

Each above polyester is polymerized by the 
conventional method, and may be produced. 

For example, polyester is obtained using the 
direct esterification method which carries out 
the direct reaction of a dicarboxylic acid and the 
diol, the ester-interchange method to which 
make dicarboxylic-acid dimethyl ester and a diol 
react. 

Polymerization may be perfomried by the any 
method of a batch type and a continuous 
system. 



[0021] 

(Polyester type elastomer) the polyester type 
elastomer used in this invention (polyester type 
block copolymer) is the polyester type block 
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copolymer which consists of a high melting 
point crystalline polyester segment (hard 
segment) and a low-melting-point soft polymer 
segment (soft segment) with molecular weight 
of 400 or more. 

And as for these segments, a melting point 
when a crystalline polyester segment forms a 
high polymer only by the component is 200 
degrees-Celsius or more high melting point. 

A low-melting-point soft polymer segment 
says the copolymer whose melting point or 
softening point at the time of measuring only by 
the component is less than 80 degrees-Celsius. 



[0 0 2 2] 
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[0022] 

When making a high melting point crystalline 
polyester segment (hard segment) as a fiber- 
forming property high polymer only by the 
component, a melting point is 200 degrees- 
Celsius or more. 
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[0023] 

A crystalline polyester segment with high 
melting point can show for example, polyester 
which consists of the residue of aromatic 
dicarboxylic acids, such as a terephthalic acid, 
an isophthalic acid, a 1,5-naphthalene 
dicarboxylic acid, and 2,6- naphthalene 
dicarboxylic acid and the residue of aliphatic, 
aromatic or alicyclic diols, such as an ethylene 
glycol and a propylene glycol, a tetramethylene 
glycol, a pentamethylene glycol, 2, 2- dimethyl 
trimethylene glycol, a hexamethylene glycol, 
decamethylene glycol, p- xylene glycol, and a 
cyclohexane dimethanol; 
Or polyester which consists of the residue of 
oxyacids, such as p- ((beta)- hydroxy ethoxy) 
benzoic acid and p- hydroxybenzoic-acid 
pivalolactone; 
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Or polyether ester which consists of the residue 
of aromatic ether dicarboxylic acids, such as 
1 ,2- bis (4,4 - dicarboxy methyl phenoxy) ethane 
and di (4- carboxy phenoxy) ethane and the 
residue of the aliphatic, aromatic or alicyclic 
diols of the above; 

Or polyamide ester which consists of the 
residue of aromatic amide dicarboxylic acids, 
such as a bis (N-para carbethoxy phenyl) 
terephthal imide and the residue of the aliphatic, 
aromatic or alicyclic diols of the above. 



[0024] 

Furthermore, co-polymerization polyester which 
used the residue of the dicarboxylic acid of the 
above and/or 2 or more kinds of residues of a 
diol can be used. 



[0025] 

A low melting point soft polymer segment with 
molecular weight of 400 or more (soft segment) 
shows the condition of a non-crystalline 
substantially in a polyester type block 
copolymer. 

The melting point or the softening point at the 
time of measuring only by the component of this 
segment is less than 80 degrees-Celsius. 



[0026] 

The molecular weight of this low-melting-point 
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soft polymer segment is 400-8000 (preferably 
700-5000). 
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[0027] 

Moreover as for the ratio of the low-melting- 
point soft polymer segment in a polyester type 
elastomer, it is preferable that it is 1-90 
weight%. 

An especially preferable ratio is 5-80 
weight%. 

[0028] 

As a typical low-melting-point soft polymer 
segment can show Polyethylene-oxide glycol, 
polypropylene oxide glycol, polytetra-methylene 
oxide glycol, glycol of the copolymer of ethylene 
oxide and propylene oxide, Polyethers, such as 
the glycol of the copolymer of ethylene oxide 
and tetra hydrofurane, Or aliphatic polyester, 
such as the poly neopentyl azelate, the poly 
neopentyl adipate, and the poly neopentyl 
sebacate, Or the poly lactone, such as a poly- 
(epsilon)-caprolactone. 
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[0029] 

As a polyester type elastomer, the polyester 
type elastomer which used the poly lactone, 
such as a poly- (epsilon)-caprolactone, for the 
soft segment from the point of the compatibility 
with polyester which comprises a polyester type 
film is especially preferable. 

The transparency of a film will become 
favorable when the compatibility of a polyester 
type elastomer and polyester is good. 

It becomes favorable in adhesion of the 
jointing (back sticking part) of a label. 
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[0030] 

A polyester type elastomer is contained 0.1- 
50weight% (preferably 0.1-30 weight%, 
especially preferable 5-30 weight%) in the 
polyester composition which comprises a 
polyester type film. 



[0031] 

The adhesion of the jointing (back sticking part) 
of the label formed from the polyester type film 
of this invention in which the content of a 
polyester type elastomer is less than 0.1 
weight% or more than 50 weight% becomes 
bad and is not preferable. 



[0032] 

Furthermore, in order to improve easily slid 
property of a heat-shrink film, it is also 
preferable to contain for example, inorganic 
lubricating agents, such as titanium dioxide, a 
fine-particle silica, kaolin, and a calcium 
carbonate, moreover, for example, organic 
lubricating agents, such as long-chain fatty acid 
ester, in the polyester composition used by this 
invention. 

Moreover, addition agents, such as a 
stabilizer, a coloring agent, antioxidant, an 
antifoamer, an antistatic agent, and a ultraviolet 
absorber, may be made to contain depending 
on necessity. 



[0033] 

As for the heat-shrink polyester type film of this 
invention, it processes in the no-load condition 
in the warm water. From the length before and 
behind a shrinkage, it calculated by the formula 
of thermal-contraction-rate =((length before 
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length-shrinkage after shrinkage)/length before 
shrinkage) *100(%). Wamri-water shrinkage 
percentage of this film is 10-40% in process 
temperature 70 degrees-Celsius and 
processing-time 5 seconds in the main 
shrinkages direction. 

Preferably, it is 20-40%. 

It is 50 % or more in 95 degrees-Celsius and 
5 seconds. 

Preferably, it is 50-70%. 

In the main shrinkages direction and an 
orthogonal direction, it is a 10% or less in 95 
degrees-Celsius and 5 seconds. 

Preferably, it is a 8% or less. 

It is a 6% or less more preferable. 
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[0034] 

In the case of 10 % less of warm-water 
shrinkage percentage of the main shrinkage 
direction in 70 degrees-Celsius and 5 seconds, 
low-temperature contractility runs short. 

Shrinkage temperature needs to be made 
high and it is not preferable. 

It occurs a jump of the label by heat shrink 
and is not preferable when exceeding 40% on 
the other hand. 
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[0035] 

Preferably, shrinkage percentage for 95 
degrees-Celsius and 5 seconds is 50-70%. 

In the case of 50 % less, shrinkage 
temperature needs to be made high, and it is 
not preferable. 

On the other hand, when exceeding 70%, 
there is strength which shrinks after heating 
shrinkage further. A label becomes easy to fly 
up. 

The fraction defective when carrying out 
preform processing of the label prepared from 
the heat-shrink polyester type film of this 
invention is a 1 % or less. 

Processing speed will be lowered, when a 
defect will be abolished, when a yield becomes 
bad. Since industrial productivity aggravates, it 
is not preferable. 
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[0036] 

The retention of the jointing after a shrinkage of 
the label which has the jointing (back sticking 
part) which formed from the film the heat-shrink 
polyester type film of this invention is 97 % or 
more. 

Preferably, it is 99 % or more. 

It is 99.5 % or more more preferable. 



[0037] 

Moreover, as for the heat-shrink polyester type 
film of this invention, it is preferable that the 
compressive strength of the label produced 
from the film is 300g or more. 

More preferably, it is 400g or more. 

A compressive strength receives influence 
with the thickness of a film. 

However, it is preferable a high-speed 
mounting machine ability top and that it is 
300gor more. In the case of less than 300g, the 
problem with an unsatisfactory label mounting 
may be produced. 
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the heat-shrink 
invention is not 



[0038] 

In particular thickness of 
polyester type film of this 
limited. 

However, 10-200 micrometer is preferable as 
a heat-shrink film for labels. 20-100 micrometer 
is further preferable. 
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[0039] 

As mentioned above, the label for cap seals 
rounds off the heat-shrink film of the 
predetermined dimension cylindrically, adheres 
edge parts, and prepares the tube-like body. 

This is cut further and prepared. 

It is not limited as the method of adhesion. 
However, for example, a solvent or a swelling 
agent is coated at least to one side of the joint 
surface of a polyester type film. 

It joins, before drying. 
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[0040] 

With the halogenated hydrocarbon solvent 
recommended, the low-boiling point solvent 
which is described below is included among the 
solvent used in the method of the above, or a 
swelling agent. 

That is, It consists of an aliphatic and an 
aromatic halogenated hydrocarbon. A boiling 
point is less than 200 degrees-Celsius, and the 
steam pressure in 20 degrees-Celsius is 5 
mmHg or more. If in particular a high-speed 
processing is considered, a boiling point is less 
than 150 degrees-Celsius and the steam 
pressure in 20 degrees-Celsius is 30 mmHg, 
preferably. 



[0041] 

As the example of the above, solvents, such as 
halogenated aliphatic hydrocarbons, such as a 
methylene chloride, chloroform, acetylene 
dichloride, a ethylidene dichloride, ethylene 
dichloride, 1,1,1-trichloro ethane, 1,1,2-trichloro 
ethane, 1 ,1 ,2,2-tetrachloroethane, 

trichloroethylene, and a propylene dichloride, 
and halogenated aromatic hydrocarbons, such 
as ortho- dichloro benzene, are mentioned. 
Of course, it is not limited to these. The solvent 
which can dissolve the polyester composition of 
this invention and has the above boiling points 
and steam pressures is advantageous. 
As the solvent which can furthermore be used 
except for a halogenated hydrocarbon solvent, 
For example, aromatic hydrocarbons, such as 
benzene, toluene, a xylene, and trimethyl 
benzene; 

Phenols, such as a phenol and the metacresol; 
Alcohols, such as benzyl alcohol; 
Nitridation compounds, such as amines, such 
as nitriles, such as nitro hydrocarbons, such as 
nitrobenzene, and acetonitrile, a normal 
butylamine, a pyridine, and a morpholine; 
Ketones, such as acetone, methyl ethyl ketone, 
a methyl isobutyl ketone, and 
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methylcyclohexane; 

Ethers, such as furan, such as glycol ethers, 
such as a dioxane, and tetra hydrofurane; 
Ester, such as an ethyl acetate, an acetic-acid 
normal butyl, and an acetic-acid monoethyl; 
Organic acids, such as a fonnic acid, acetic 
acid, and a fluoroacetic acid; 
Inorganic acids, such as a sulfuric acid and 
nitric acid; 

Sulfur derivatives, such as carbon disulfide; 

N,N-dimethylformannide etc. are used. In 
particular the highly volatile thing is suitable. 

In addition in particular a useful thing is a 
dioxane in an ether type solvent. 



[0042] 

A solvent or a swelling agent has fine that which 
preferably has a solubility index within the range 
of 8.0-13.8. 

However, it is not limited to this range. 

If another view is carried out, the degree of 
swelling when immersing the polyester type film 
of 5 cm*1 cm*40 micrometer for 10 seconds by 
23 degrees-Celsius has 1% or more for a 
solvent or swelling agent. 

However, it is not limited to this. 
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[0043] 

X 1 Degree-of-swelling =((A-B)/B)*100(%) 
A: Film thickness after an immersion 
B: Film thickness before an immersion 

The solvent of the above and a swelling agent 
are shown as an example to the last. 
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Of course, it is not limited to these. 

Furthermore combined use is sufficient as it 
even if a solvent and a swelling agent are use 
independently. 



[0044] 

Next an example is explained about the 
manufacturing method of the heat-shrink 
polyester type film of this invention. 

However, it is not limited to this manufacturing 
method. 
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[0045] 

The polyester raw material used for this 
invention is dried using drying machine, such as 
a hopper dryer and a paddle dryer, or a vacuum 
dryer. 

It melts at 200-300 degrees-Celsius 
temperature, and it pushes out in the shape of a 
film. 

In case of extrusion, a T-die method, a 
tubular method, etc. may adopt the existing 
arbitrary methods. 

After extrusion, rapid cooling is carried out 
and a unstretched film is obtained. 



[0046] 

Next, it is the obtained unstretched film Tg-5 
degrees-Celsius or more of polyester. 

At the temperature of less than Tg+15 
degrees-Celsius of polyester, it draws 3.0 or 
more (preferably 3.5 or more times) times in a 
horizontal direction (with respect to the 
extrusion direction orthogonal direction). 



[0047] 

Next, it heat-processes at 70-100 degrees- 
Celsius temperature if necessary. 
A heat-shrink polyester type film is obtained. 
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[0048] 

The biaxial extension of the method of drawing 
can also be drawn and carried out to a vertical 
direction not only the width 1 shaft drawing by 
the tenter but in addition. 

Such a biaxial extension is fine also by the 
any method of a sequential biaxially stretched 
method and simultaneous biaxially stretched 
method. Furthermore re-drawing may be 
performed in a vertical direction or a horizontal 
direction depending on necessity. 

[0049] 

In addition, in order to achieve objective of the 
invention, as a main shrinkages direction, the 
horizontal direction is practical. 

Therefore above, the example of a filming 
method in case the main shrinkages direction is 
a horizontal direction was shown. 

However, when making the main shrinkages 
direction into a vertical direction, the drawing 
direction in the above method is changed 90 
degrees. Except the above, it can make film 
according to operation of the above method. 

[0050] 

It is preferable to draw the unstretched film 
obtained from polyester at the temperature of 
less than Tg+15 degrees-Celsius more than 
Tg-5 degrees-Celsius in this invention. 
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[0051] 

When drawing at the temperature of less than 
Tg-5 degrees-Celsius, it is hard to obtain the 
thermal contraction rate which is the 
requirements for a composition of this invention. 

And since the transparency of the obtained 
film aggravates, it is not preferable. 
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[0052] 

Moreover, when drawing at the temperature 
more than Tg+15 degrees-Celsius, the obtained 
film has the inadequate film body at the time of 
a high-speed mounting. 
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And since the thickness irregularity of a film is 
impaired remarkably, it is not preferable. 



[0053] 

As for the heat-shrink polyester type film of this 
invention, it is preferable that a thickness 
distribution of the film calculated by the fomnula 
of the thickness of a film to thickness 
distribution =((maximum thickness-minimum 
thickness)/average thickness) *100(%) is a 6% 
or less. 

More preferably, it is a 5% or less. 



[0054] 

The superposition of a colour is easy for the film 
of a thickness distribution 6% or less at three- 
color printing performed, for example, at the 
time of shrinkage completion property 
evaluation. The film exceeding 6% is not 
preferable in respect of the superposition of a 
colour. 

[0055] 

In order to make a thickness distribution of a 
heat-shrink polyester type film equalize, it is 
preferable to heat until it becomes the 
predetermined film temperature in a low wind 
speed so as a coefficient of heat transfer to 
become less than 0.0013 calories/cm- 
squared*sec*degrees-Celsius at the 

preheating process performed in advance of the 
drawing process in case it draws in a horizontal 
direction using a tenter. 



[0056] 

Moreover, in order to inhibit internal heat 
generation of the film accompanied by drawing 
and to make the film temperature spots of the 
width direction small, the coefficient of heat 
transfer of the drawing process has fine thing 
conditions more than 0.0009 calories/cm- 
squared*sec*degrees-Celsius (preferably 
0.0011-0.0017 calories/cm- 
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[0057] 

When the coefficient of heat transfer of a 
preheating process exceeds 0.0013 
calories/cm-squared*sec, or, when the 
coefficient of heat transfer in the drawing 
process is less than 0.0009 calories/cm- 
squared*sec, the thickness distribution does not 
become uniform. In case multicolor printing 
processing of the obtained film is carried out, 
the slippage of a pattern occurs by multicolor 
superposition. It is not preferable. 
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[Example] 

Hereafter, an Example further specifically 
explains this invention. 

However, this invention is not limited to these 
Examples, unless the essential point is 
exceeded. 



[0059] 

The evaluation method of the film this invention 

is as follows. 

(1) 

Thermal contraction rate 

A film is cut in square of 1 0 cms * 1 0 cms. In a 
predetermined-temperature +/-0.5 degrees- 
Celsius warm water, a predetermined time 
process is carried out in the no-load condition. 
After making it heat-shrink, the dimension of a 
film in vertical and horizontal direction are 
measured. 

According to the following (formula 1), it each 
calculated for the thermal contraction rate. 

The large direction of this thermal contraction 
rate was made into the main shrinkages 
direction. 
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[0060] 

Thermal-contraction-rate 



= ((length before 
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shrinkage-length after shrinkage)/length before 
shrinkage) *100(%) 
(Formula 1) 



[0061] 

(2) 

Jointing (back sticking part) retention 

A heat-shrink film is covered over a tube 
molding apparatus. 1 ,3- dioxolane is coated to 
one side of the edge part of the one side of a 
film by 2 mm width. A film is rounded off 
immediately and the edge part of the other side 
is piled and adhered. It processed on the tube- 
like body. 
This is cut. 

The label 1 with 87 mm of the lay flat widhts 
which are shown in figure 1(a) and a length of 
53 mm was produced. 

As shown in Figure 1 (b), this label 1 is put on 
the metal cylinder 2 with a diameter of 46 mm. It 
is made to heat-shrink the condition for 200 
degrees-Celsius and 2 seconds. 

The condition of a jointing 3 and the strength 
were evaluated (measured number =1000). 

As for the dimension LI in Figure 1 (b), 47 
mm and L2 are 6 mm. 

The width dimension of a jointing 3 is 5 mm. 

Evaluation was performed by the visual- 
observation and the reference standard was 
made as follows. 

It calculated for jointing (back sticking part) 
retention according to the following (formula 2). 



[0062] 

The case where upper-part 3a of a jointing, 
lower 3b or an entire part is debonding after 
shrinkage, Or the case where upper-part 3a of 
a jointing and lower 3b are able to remove 
lightly by hand after a shrinkage is made 
unsatisfactory. 

It calculated for the retention of a jointing with 
the following formula, having made the case 
where it was not the above as good. 
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[0063] 

Jointing (back sticking part) 
=((nneasured number-unsatisfactory 
/measured number) *100(%) 
(Formula 2) 

Figure 2(a) shows the condition 
debonding occunred in the label lower part. 



retention 
number) 



that 



[0064] 

Figure 2 (b) shows the condition that debonding 
occurred in the label upper part. 

[0065] 

(3) 

Preform finishing fraction defective 

About the label after a shrinkage evaluated 
by above (2), contractility of the whole label 
containing a jointing and completed property 
were evaluated (measured number =1000). 
Evaluation is perfonned by the visual- 
observation and a reference standard is made 
as follows. 

It calculated for prefonm finishing fraction 
defective with the following formula. 



[0 0 6 6] 

(^^fl§i:/ffiy^ic) X 1 0 0 

(%) 

{^\\.^%%^ : o 

^2 (c) mt/±^^'9^^^ 



[0066] 

Prefomi finishing fraction-defective = (An 
unsatisfactory number / measured number) 
*100(%) 

Wrinkles, a jump, and the shrinkage lack have 
not been occurred. : CIRCLE 
Wrinkles, a jump, or the shrinkage lack 
occurs. : * 

Figure 2 (c) shows the condition that the jump 
occurred. 



[0 0 6 7] [0067] 

3 2 (d) fl, v-^^'^^^Lfc Figure 2 (d) shows the condition that wrinkles 



occurred. 



[0 0 6 8] 

1^2 (e) tt. M^J£;0^^^ 



[0068] 

Figure 2 (e) shows the 
shrinkage lack occurred. 



condition that the 
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[0069] 

(4) 

The rate of a preform post shrinkage 
About the label after a shrinkage evaluated by 
above (2), a jointing (back sticking part) is cut 
off the label after this shrinkage. It cuts in the 
dimension of 100 mm of the main shrinkage 
direction of a label * 40 mm of orthogonal 
directions of the main shrinkage direction. 

In a 80 +/-0.5 degrees-Celsius warm water, 
it processes for 5 seconds in the no-load 
condition. 

After making it heat-shrink, the length of the 
main shrinkages direction of a label and an 
orthogonal direction is measured. 

It calculated for the rate of a prefomn post 
shrinkage according to the following (formula 3). 



[0 0 7 0] . 

X 1 0 0 (%) (^ 3 ) 



[0070] 

Rate of a preform post shrinkage = ((length 
before shrinkage-length after shrinkage) /length 
before shrinkage) 
*100(%) (formulas) 



[0 

• (5 
±^ 
S C 



0 7 1] 

) Tg (;y^^^$gM) 

: D S C 2 2 0 ) ^ 
7fe|£#7-f /VA 10m 
. -4 O'C^^b 1 2 0°C* 



[0071] 

(5) 

Tg (glass transition point) 
DSC made fronn Seiko Instmments Inc. (model: 
DSC220) is used. 10 mg of unstretched films is 
raised temperature by temperature-increase- 
rate 20 degrees-Celsius /min to 120 degrees- 
Celsius from -40 degrees-Celsius. 

It calculated from the obtained heat- 
absorption curve. 

The tangent was drawn before and after the 
point of inflexion of a heat-absorption curve, 
and the intersection was set to Tg (glass 
transition point). 



[0 0 7 2] 

(6) -7 4^^^^ — 
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[0072] 

(6) 

Film haze 

According to JIS K 7105, it measured using 
1001 DP made from Nippon Denshoku 
Industries Co., Ltd. 



02/07/12 



27/37 



(C) DERWENT 



THIS PAGE BLAMK (USPTO) 



JP2000-301609-A Tt-IOIVISOM 

y ■ 

DERWENT 



[0 0 7 3] 
[0 0 7 4] 

y-uy^v-V (I 
V) 0. 7 5 d 1 /g) 

^ —/V 7 0 :^-:t'<:y=^ 
^oe-5*?y (IV 0. 

7 2 d 1 /g) 



(IV 1.2 



0 d 1 /g) 

xKy :3i7>x/l^D : 7Ky^;^x/v 
C 7 OSA%<b £ -;(7yP7i5' 
0S4%<ir;&^^>^^5*f y 

g ( 7j 1 . 3 0 d 1 / g ) 
[0 0 7 5] 

(HJi^Ji) /-Ky^;^x/vA3 

6Sfi%. *f y :i^;^x/VB 4 9 

1 5ms%^^^Lfc7Ky^;^ 

2 8 0°CT'^S4 

/ui?^>?^ L r^ii # y 4 /V A ^ 

[0 0 7 6] 

8 0 °C{^ T'cC 5 ^ XfmM 
6 5°C-e4. 0{§M#L, ff^ 

5 0 /i mOfiijxiiftjK y ^;^-r 



[0073] 

Polyester used for the Example is as follows. 



[0074] 

Polyester A: Polyethylene terephthalate 

(intrinsic viscosity (IV) 0.75 dl/g) 

Polyester B: Polyester which consists of 100 

mol% of terephthalic acids, and 70 mol% of 

ethylene glycol and 30 mol% of neopentyl glycol 

(IV 0.72 dl/g) Polyester C:polybutylene 

terephthalate (IV 1.20 dl/g) 

Polyester D: The polyester elastomer used as 

70 weight% of polyester C, and 30 weight% of 

(epsilon)-caprolactones 

(Reduced viscosity ((eta)sp/c) 1.30dl/g) 



[0075] 

(Example 1) 

36 weight% of polyester A, 49 weight% of 
polyester B, and the polyester composition 
which mixed 15 weight% of polyester D are 
melted by 280 degrees-Celsius. Rapid cooling 
was carried out with extrusion and the chilled 
roll from the T die, and the unstretched film was 
obtained. 



[0076] 

After carrying out the preheating of this 
unstretched film until film temperature becomes 
80 degrees-Celsius, it is drawn 4.0 times by 65 
degrees-Celsius in a horizontal direction by the 
tenter. 

The heat-shrink polyester type film of 
thickness 50 micrometer was obtained. 
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[0077] 

(Example 2) 

36 weight% of polyester A, 49 weight% of 
polyester B, and the polyester composition 
which mixed 15 weight% of polyester D are 
melted by 280 degrees-Celsius. From a T die to 
extrusion Rapid cooling was carried out with the 
chilled roll, and the unstretched film was 
obtained. 



[0078] 

After carrying out the preheating of this 
unstretched film until film temperature becomes 
80 degrees-Celsius, it is drawn 4.0 times by 70 
degrees-Celsius in a horizontal direction by the 
tenter. 

The heat-shrink polyester type film of 
thickness 50 micrometer was obtained. 

[0079] 

(Example 3) 

26 weight% of polyester A, 54 weight% of 
polyester B, and the polyester composition 
which mixed 20 weight% of polyester D are 
melted by 280 degrees-Celsius. Rapid cooling 
was carried out with extrusion and the chilled 
roll from the T die, and the unstretched film was 
obtained. 



[0080] 

After carrying out a preheating until film 
temperature becomes 80 degrees-Celsius 
using this unstretched film, it draws 4.0 times by 
65 degrees-Celsius in a horizontal direction by 
the tenter. 

The heat-shrink polyester type film of 
thickness 50 micrometer was obtained. 

[0081] 

(Example 4) 

26 weight% of polyester A, 54 weight% of 
polyester B, and the polyester composition 
which mixed 20 weight% of polyester D are 
melted by 280 degrees-Celsius. Rapid cooling 
was carried out with extrusion and the chilled 
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LT^'Y ;i>^bff Hi roll from the T die, and the unstretched film was 

/UT'ii^^L-CTfeMft^^/i-A^ obtained. 
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[0082] 

After carrying out the preheating of this 
unstretched film until film temperature becomes 
80 degrees-Celsius, it is drawn 4.0 times by 70 
degrees-Celsius in a horizontal direction by the 
tenter. 

The heat-shrink polyester type film of 
thickness 50 micrometer was obtained. 

[0083] 

(Comparative Example 1 ) 

The polyester composition which mixed 26 
weight% of polyester A, 50 weight% of 
polyester B, and 24 weight% of polyester C is 
melted by 280 degrees-Celsius. Rapid cooling 
was carried out with extrusion and the chilled 
roll from the T die, and the unstretched film was 
obtained. 



[0084] 

After carrying out the preheating of this 
unstretched film until film temperature becomes 
80 degrees-Celsius, it is drawn 4.0 times by 65 
degrees-Celsius in a horizontal direction by the 
tenter. 

The heat-shrink polyester type film of 
thickness 50 micrometer was obtained. 

[0085] 

(Comparative Example 2) 

The polyester composition which mixed 7 

weight% of polyester A, 68 weight% of 

polyester B, and 25 weight% of polyester C is 

melted by 280 degrees-Celsius. From a T die to 

extrusion 

Rapid cooling was carried out with the chilled 
roll, and the unstretched film was obtained. 

[0086] 

After carrying out the preheating of this 
unstretched film until film temperature becomes 
80 degrees-Celsius, it is drawn 4.0 times by 75 
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thickness 50 micrometer was obtained. 



[0 0 8 7] [0087] 

"^MM 1 ~ 4 ^t/lt^'^J 1 .5.0^ The evaluation result of the film obtained by 

2 X'#p5ti/fc7 /i^AOW-fffi^ Example 1-4 and Comparative Example 1 and 2 

" is shown in Table 1. 

[0 0 8 8] [0088] 

[^ 1 ] [Table 1] 
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Table 1 

Row (left to right): Raw material (left to right: Polyester A, B, C. D), Filming 
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condition (left to right: Drawing temperature, Times of drawing), Shrinkage 
percentage in 5 sec, Retention of back sticking part (%), Preform finishing 
portion defective (%), Rate of perfomri post shrinkage (%), Film haze (%) 
Column ( top to bottom): Example 1-4, Comparative Example 1-2 
Polyester A: TPA//EG=100//100(mor/o), Polyester B: 

TPA//EG//NPG=100//70//30(mol%), Polyester C: TPA//BD=100//100(mol%), 
Polyester D: Copolymerization polyester of Polyester C//(epsilon)- 
caprolactone=70//30(wt%), 

TPA: Terephthalic acid, EG: Ethylene glycol, NPG: Neopentyl glycol, BD: 
Butanediol 



[0 0 8 9] 

mi ^4 hntc y ^ A 

M0#r^1 5 15-30 %-C 
[0 0 9 0] 

^^v^my^^^rnhx^xw-Mx 

[0 0 9 1 1 

tz.w^-^^y 4 ^<Dy 
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[0089] 

From Table 1, clearly, each film obtained in 
Example 1-4 had the high retention of the 
jointing (back sticking part) of the label prepared 
from each film, and was favorable. 

Moreover, warm-water shrinkage percentage 
after a prefonm of the film obtained in Example 
1-4 is 15-30% in process temperature 80 
degrees-Celsius, and processing-time 5 
seconds in the main shrinkages direction. 

The shrinkage finishing property of a label 
was also favorable. 



[0090] 

The heat-shrink polyester type film of this 
invention has high practicability for a high 
quality. It is suitable as for label shrinkage labels 
for cap seals in particular. 



[0091] 

On the other hand, the retention of the jointing 
(back sticking part) of the label prepared from 
this film was deteriorating the heat-shrink film 
obtained by Comparative Example 1 and 2. 

Moreover, the film obtained by Comparative 
Example 1 and 2 has high warm-water 
shrinkage percentage after a preform. The 
shrinkage finishing property of a label was bad. 

Thus quality deteriorates the heat-shrink 
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Example 1 and 2. Practicability was low. 



[0092] 
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[EFFECT OF THE INVENTION] 

According to this invention, the suitable heat- 
shrink polyester type film for the labels for cap 
seals, in particular a bottle container, is 
obtained. 



[0093] 

The heat-shrink polyester type film of this 
invention has the high retention of the jointing 
(back sticking part) by shrinkage, when using as 
a label for cap seals. Favorable finishing 
property with very few occurrence of the 
wrinkles by shrinkage, shrinkage spots, a 
distortion and a jump are made. It is very useful 
as a label application for cap seals. 



[BRIEF EXPLANATION OF DRAWINGS] 



imi] 

milt. 
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[FIGURE 1] 

In Figure 1, a heat-shrink film is rounded off 
cylindrically, edge parts are adhered, and the 
tube-like body is prepared. 

The perspective diagram showing label (a) 
which cut and prepared this, and the thing (b) 
which put this label on the metal cylinder. 



[gl2l 



[FIGURE 2] 

Figure 2 is a perspective diagram showing the 
condition (prefomri finishing property) of the 
label after a shrinkage. 



02/07/12 



34/37 



(C) DERWENT 



iiSPIiiSLiflK(«sPToi 



XhlOiVlSOM 



JP2000-301609-A . 



OEFIWENT 



3 m^u 

3 a ^^gP(D±gP 
3 b m^^(DTU 



[EXPLANATION OF DRAWING] 

1 Label 

2 Metal cylinder 

3 Jointing 

3a Upper part of a jointing 
3b Lower part of a jointing 
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[FIGURE 1] 



(a) 




21 



[FIGURE 21 
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yy 3-;V%i^*-;WiR^© 1 a«!:l/'Cffi<'»2>C<!:*J» 
iff*i^<»i 5-2 5*;i'%-cs>4 (^^T2> 

[0 0 1 7 ] le^»8M«±©yj)--iKW^K=i-i'3' 
yv>:i^-i\>^) . X«3ffli«Jb©|JffiTJk3-^I' (Wx 
tf. b y-rf^P-^i':/n^N*>. h y-><?i3-Ji'Xd'>. 

JlT*L<«3*JV%WT-C&5. Cn6©S^at- 50 
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-ji-. xtt^ffir^i/s-^w^r^wrs^y xxr-ju*<ife 
fflLTtffcS«yR}iltt!j<yx::^7^;i/3S7 -/;i/AT?i*. tif^s 

[0 0 1 8] l*?l<yx:^f-;Ut: yx5^u>yy3- 
JK h yx^u>i^y=i-;w. jpyx5=-U'>i'"y 

>i^y3-;p«. >j<yxxf-ji-a^Kj©si|ij5£fiS^©/c 

tt. *^xf-u>ii^y 3-jw©$w^3iS4*;t'%*jfflr& 

[0019] &*J. ±lEStfifeS>. 5^3}-- ;WfiJt^©^W^ 
tt, 2a£Lh©!J<yx:^7^;l/4-jM-^C-Cffiffl-r-5Jt^. 

ii«yx>^7=-iV±(*©®fi5K&. i^^-jpfiJE^tc^rr-s^ 

^"C*a. Jl^aK:x>^f^;»/3!5g^*inc3txTI,»S*>t'5 

[0020] ±iasK y xy^fjuBv t»m<>fi6i5©:^» 

^ji'2«fti*«c^«rSi.»t:. sHyx;^f-jw*ii#6ns. m. 
ii^js* J;y=aEi^©i.^T*i©:tFa-c?f btir 

[002 1] (;J<y x>^^JW3Kx5;^ bv-) Jlc^CC 
*jl,»-Cfieffi3n'5't«yx::<f-;U5^x^;^hv- (#yx 
;;^f^^V«::^P9i'^«^) i». Hflt^JteSMjl^ y x 
;^5"JH2 5/^>h <^>-F-tei'^>h) <t^M4 0 0 
«±©eii^SI>CS^(t-fei'^>b (V7H2y^>h) 
36>6.J5c-5)J<yxxf";i'jRrra9i'ftS-&(*-c*')v 
cn?>©-bi^->'>:h3W. ?S^-i^^Stt'Pyx;a;?-;H2y 

©bsjSjw 2 0 0 -ceti-c* 0 . eill^.»cS^ft-fe i'^ > 
US, ^0«fiRfiS^3>?£W-caiJSL^tJS^©gJL^&u>bt>: 

[0022] iSmi^l^^^^ y x:^f-Jl'-b > h 

S^(*iUA:t*«^B!ll^2 0 0 •C«Ji©*»©-Cft*. 
[0023] iUlll^SttxP y XX-T^JU^ ^jt > Hi, 
fi^^li. f^U7i»JUe, -^V^Jf^Wffi. 1. 5-:^7i' 
2. 6 -:^7 3fl/>^^:*;J^Ji<>K^ 
©^«Kt?*^V'J<>®i©5^i. x^u>yy3-ju, 
T'ofu^yy f-b-^y^-ui'i'y a-.'i'. 

>^jt^l,-:yi/fJZ2-)V, 2. 2-y^^^l'>y^?-W 

^yya-;!'. '^=^-y->?-u>i'y3-^V'. fftj^^u 

^^ya-jv-. p -=^5^u>y y i^d^d-^^-y- 

-Jl'©^<!:)tp6^c5J^<yxxf•;^: *5c>Bp - 
- 1 F o =^ i/x h 4^ ) s.i.#as. p - 5f i^^,ft#^ 
tvsp5 i7 ^>^©:^+^^K©^3!p6)^f -ssKy x;:^?^ 

jui^sir^iii. 2-t;^ (4. 4* -y*;u#=^^-» 



5 

[0024] S 6K:. ±IB©i^:<7;l/jK>M03^*jJ:CJ« 
C 0 0 2 5 ] 0 0 kitCDims^MM^'iz *fM 

mt'^Jfi 8 0 -CfetT© *>©-c& s . 
C 0 0 2 6 ] ^mi#.«S^-fe i'^ > f-©iH=-fi{t. 
400 — 8 000. Jf?*L<«7 00 — 5 0 OOT* 

CO 02 7 ] */cJt<Ux;^f-;l'^fix^;^hv-4'©<5fijl 
J*i«:fi^{*-te > h ©tl^± 1-90 SSS^-Qtb S© 20 
!Rf{C»*OV>«f^W5-8 0Sa%-C* 

S. 

[0 02 8 } f^:^&ffiia^«Cfi^-fe4'^>h<bU-C 

Fi"ja-JK x^u>:*-+if-/ Ki:?■l3tr^i/:^•^t^■tf 
f-h'^b. Fa7^>i©^tS^{*©5'y=i-Jl/^©jf<'J 

©flg]ttiB?'J<';x;:^5^;l'. *tet3:>J*y- £ -*:/D^d' h 

[0 029] jPyx:;<-f-jU3SxvXhv-tL/-rtt. sj< 
y x;^f-jVS7 ^ Ji'A^^lfiJfr SiJ< y x:^ ©WSS 
fi©j^> 6 . # y - e - * T'P ^ h >^o# y ^ i7 h 

>*y:7 F-bi'^^ yx;^-f-;l/3gx^Xh 
v-*«^{cJfiL,l». >J<yx;^-?-;Ufl53:-7X hv-tiK 
yxx7";i'©ffl^t4*i^t.»«^*i. 7 ^jUA©jgWft*i 

^tiio. •?-^^i'©s#aj <wfit»3aj) ©g3titt>a 

Witts. 40 
[0 0 3 0] #yx;;<-?-jWjRx^xhT-tt. j^yx;^ 

^ juA=&flisR-r-5j}<y xx7-^i<ffi5S!|jjitJ(c. 

0. 1-5 OSfi%. ifiO< ttO. 1-30SM%. 
#(C»3E L < tt 5 - 3 0 ag?€^W3 tl -S . 
[ 0 0 3 1 ] y x;<-fjU3SxvX h v-©^S:«-S*J 

0. imM%^mitcit5omM.%j:*)^i,>m^\i. ^ 

^©;i< y x;^-f-juS7 ^ ;UA*i€.0fiR3nS5'^Jl'© 
fif^tSB < Wtt!i») S5) ©S^*sS< •) b < ttv>. 
[0032] *l%WC«[ffl-r^.jJ< y x;;^f-;l'ifflfiS!gj(c 
«. 3 6{c. |tti|Xflltt7 ^;l'A©a»-(4%|S]±3-&s/c 50 
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S)«c. pdi«. -K^t^f m^t^ii^y*, *^y 

>. ^®*;l'i"5A&i'©Jtet8?»^FiJ. fiM 
fl§B35iSxXf^;Ufe<!:©WtSitj|iJ'fc^W3<*S©fcWi C 

i£:^{ci&i;r. gcjesfl. mmi. m.itm± 

[0033] 2js:^B^©^»Rjlit45j< y xXf-;U^r' ^ ;UA 
tt. il*4'-C^i^St*fiST?^!^LTJD?Slfl!ra©SS*» 

jaiixJi^= ( (4mi?©fi3-iRaia©fi$) /lU 
ffif!r©ss) XI 00 (%) ©scTficaLte^^ji-A© 

teSl^raSft-Cl 0 — 4 0%-CA»J. Sf*l,<«20 — 
4 0%-C*0. 9 5'C • 5#-C5 0 9«JiLl:-C*i»), JIf* 

L<tt5 0-7 0%-C*»). *i|Xffl:^risiiiS3St--575rifii 
tC*j|,»T:. 9 5-c- 5li>-ci 0%«T-C&»). »SL< 
it 8 %J[UTr ab »).J:»3»SL<tt6 ^Tt?* 4. 

[0034] *iRai:*rifij©jaSiRffi^*i7 0 -c • 5 #r 
1 o%7fc?a©«^tt. igia»tMStt*i^SL. nxfliiajs* 

iif < f S'itSJ&i* U J7 * 0 < ttl*. —75-, 4 0 ?i *ait 
JfeiRtilCc J: S -5 -^JVO^oci*! 0 jOii^l W 

[0035] 9 5 -C • 5»©lRai^tt«FS b< »5 0 - 

7 0 0.50 %*r»©«-^tt. ifm@&^iis< r 

«4iJ«S*J**)Jff*K «CC^. 7 0%«:aA4ti^ 

*i^C/±*i 0 •^•r < 2f:»93©«nC8SttJK y x>^ ^ 

fci€f©^S¥3&il%l^T-C*-5. Jj5l^*sS<Cc-5i, 
^l^^tji < tJPXy^ f - F ?£rTCf S^. Jjl^^ 

*JM{fc-r « fc*sf * b < 

[0036] 2|Ej%l§©«liRJSt4>J< y x:^^;l«JS:? a JUA 

^-<.il'©jRJgfi©e«aiJ©fi»*^*l9 7%«±-C*«3 . 
W4U<B9 9%«±-C*0. J:«3»il.<tt9 9. 5 

[ 0 0 3 7 ] :*:»W©JauD?ffitt4< y x.Xy-}\,Jky 
-f JUAtt. 7 ^ Jl'A3!P6{'^i5L/fc-7'<;l'©E^i?^S*i3 
0 0 gtU:-C*-5C(!:*s»*Ll,». S6«C»*t<«4 
0 0 srfeLh-C**. EEffl5iS«7 ^;l/A©{S;!^KJ:»3i5 

s^swsjw. ^mMmmmm±.. 300 s«±t?& 

4Ci7&iJf*0<. 3 00g*?»©lS^. 'y-<~}Vm^yf^ 

A©raffl*^ri^itgi4*j*«. 

[0038] 3|E«?a©«yRS8t4jJ< y XX^JI.|S7 ^ JUA 

Sltt^^jUAtLri 0-2 0 0;im*i»SL<, 20 
— 1 00um3&J$6«cWSLl>. 
[ 0 0 3 9 ] + + 9 ><t^-JUffi©^'<;l'«. ±fa©J: ^ 
cc. »T;E©^©i»iRait±7^;i/AtjgFK{cA*-ciSaB 



(5) 



[0 04 03 ±i3o:&^itctJi.>t:fflt*a?§»J*fc»i^ia 

r, ° 2 0 0 -CWT-C, 2 0 'CtCteW iW^Sffi 5 

mmHg«±. i|^{ClS2*nX4*^ntf»^.** 1 5 0 'C 
etr, 2 0*C{C*JC*4^.^KAi3 0mmHKtUi©*>© 10 

[004 13 ±ta<D^W!t ^ ^ 

{tx^u>. 1.1. l-hUfo;Wi5'>. 1. 1. 
2_byj;cijl/Xi»X 1. 1. 2. 2-f^^75'PJ^ 

xp-cmic^mri<D\ti^:t'^lf>-c&i>. ^^^^ 
[00423 Tganarl^blKSBfi'K*, t < tijgWSrJg 
«35»J8 0-13. 8©«5Brt«c4ife©**<fc»'»**^ C 

ai]&l.»UlKiJ83(l«. Scmxi cmX40um©!j<'Jx 

>^7^;nfe7^jwi.*2 3*cri ot^ffl?aiSu/ci*©K 

jBgAil%tU:©fc©**«t cncciSSSiiSfc© 
[00433 

|UjaS= ( (A-B)/B) XI 00 (%) 
A :aiat^®7^Jl/AJ5S 

B tiSSttf©^ -'^''-^'^* 

-cifc») t%?.^cn6{clE^^h^,*>©■clitt^.^ s so 
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[00443 iXK:*KW©JI!i>i5iaH4* x;^7^jWJS:7 ^ 

[00453 *»BflK:ffli,>*'l< x;^f ;HM*4«r5J-> y A 
^ffe*st«=&ffl>'»"cfeiS9 b. 200-300 •c©ja@:-c^ 
g gE??©ffiS©:^*Sffli/-c«t 

[0 0463 'XtC. 1ie.n/l:*JS{#7 H A*. y 31 
>^f-;l/©T s - 5 -CW-h, V x:;^f-JV©T & + 1 5 'C 

:mai)tc3. o<Sfii±. »*L<»3. 5mJJUiS{*-r 
[0 04 7 3 -.xtc. £«(cj:»). 70-1 oo-c©jae: 

s. ■ 

[00483 g{#©:&ft«. i'--c©« 1 fiSi*© 
*-ca < . 'Wttlfl<JK:8^:&I^i]Ks^# u 2 m{#-r -5 c t *> 

•BIfiB-C**. C©J:^<c2l«S«>». SiX2tt®i*a. 

p^attsf*^©''*"^'^®*^*^'*^"'"^**'*^'^' ^^'^^ 

[ 0*0 4 9 3 <cfe. *»W©BW*^JiW4K:«» iiR 
jirfri«ijio-c«ttl:&i*i*^fflWr*s©-c. J;Lh-r?», 
iil5«a^isj*il«:msi-c«>*J*^©S!iMffi©f«l*^i^^'i 

^skwifiJ^aoescA^sA^w. ±ia*s©JafifK:JS 
[0 0503 :*:^-c«. jPU xxf^jw*>?.ltenyt* 

Ts-5-CtU:, Te+15-C5tcP© 
[ 0 0 5 1 3 T - 5 -c^isotaisrsw b/cJS-&. * 

< , »^tiA:7 ^ ;l/A©S?Btt**»it^4''^*»* ^ < 
To 0 5 2 3 X. T g + 1 5 -cmiCiaSL-eSf* bfcii 

[00533 **W©«nRa3t4'H 'J x;^r Jl-Sft:? ^ Jl'-i- 
« 7^ji/A©J?i**»6. J?*^^5= ( 
W*) /^KlJ5*) 1 0 0 (%) ©^-C^UiShfc 

[00543 JS*»=ffi*S6 %JitT©7 ^ Wx« 

iR^f±± 0 i±siiffi*«c^-r 4 3 eEn»]-c. e©s*a^ 

1i*J«^-C*4©lC*H>. 6%=£:aAft:7-f;«/ABa© 



[0 0 5 5 3 mM\i^^'J 3.:x,f-)lJ^^7 ^ }\,A<Dm^^ 

SSeji«^36iO. 00 1 3*P';-/cm' • 
sec- •CJJ(Ti«c4<fc5<Sa2-CHif3£<D7 ^JbASK 

CO 0 5 6 ] S#{cj^^7 
s#xgcD«ie^^a»o . 0 0 0 9 *p y -/c m' 

•sec- 'Ctti, JfiFSL<«0. 0 0 1 1-0. 0 0 
niju ';-/cm' -sec- "CO^frdiJcwv. 

[ 0 0 5 7 ] ^<D!)nfSp:e<!D«iea«^**o . 0013 

*a'J-/cm' • s ec^m^im-^. Site, 
mvom^UhmfO . 0 00 9*oy-/cin' - s 
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[0 058 ] 

[0 059] ^ ;l'AO^ffi^{iTs2oao 

■CA5. 

( 1 ) mtRts^ 

10 7 ^ Jl/A* 1 0 c mx 1 0 c m(DiE::^J^{£:S»rb. miS. 
ft:. 

[0060] 



) 



<«i) 



[0 06 1 ] (2) (l^ru^si:) 

ACD— :^rffliloJgSiJo>=}-fflK:. 1. 3-«^:i-+y5:/*2 

^mWibX. HI <a) tc5^-rJ:^<c*f»3S8 7mm, 
S3 5 3minC!)^^;H^&f^l//c. 01 (b) tCTjkf 
J:^5tC. Sj^-^JH *iltS4 6mm6D^Rtt2{c46•a■ 
r. 2 0 0*C. 2^f&<0^t:fS{mS^ii. ^353© 
t^. ^^^SPfiiU^ («1^= 1 0 00) . Bll ^ 



5« (b) {C*JW«-sJ^Lttt4 Trnm, L.ttSmm-C* 
20 ID. g[3^3©iB^i4«5mm-C*-5. l¥ffittB«-rlf 
aigttTia(Oil»)iUft:. TIE (SC2) tcfiei*. 

gas (WBioss) mm^^Jitifotc. 

[0062] iRffi^tC. mm^<0±.Sf3 a. TSI53 b. 
iMt±mc, »3&Jta*^Uft:tB^. *ft:BJRaiS 
fc. ««gBfiD±a53a. TSP3 b*i#-t7iPS< tt**-li/c 

[0 06 3] 

(9« 



SSap (ISM^SB) «^^= ( (iW^-^^MSt) /S'l^) X 1 0 0 

) (s:2) 



02 (a) B. ■5-<;l'Ta5K:. »Ain36ii^lyA:tm«: 

C 0 0 6 4 ] H 2 < b ) ». ^'<JU±aiK:, {i*l*i36l« 

[0065] (3) :^U7#-Att±*l»3:?^^* 
±12 (2) -CffFffiLftiiRJ&^CD^-iiUc-PV^-C. SJ&ai 

«= 1 0 0 0) . »a«Bts-cm>. w^itrsEom*) 

(0066]:?'U'7* - AtLh*i ») :t^^^= (:F^il» 

/aiJSiBt) X 1 0 0 (.%) 



★02 (c) tt. ^Uf±3()5D36i|«^Uft:t«aS%^-r. 
[0 06 7] 02 <d) «. Ur/i>i^Lfcim'S:yj% 

[0 0 6 8 ] 02 < e ) », ms^&imsLb-tdm^ 

[0069] {A) zfVV 

±12 (2) -CSffiL/fcJRMaoOv^JWtCOViX. CODJR 

^JKOSJRSr^lfil 1 0 OmmX£lRffi3^r|S]<biaX-rS:*r 
40 rSj4 OmmOTmtCtgWrU. 8 0±0. 5'C<Dia;K*«: 

*j(,>-c. jSi^«flsr5#iateau-c«iiRffl3-&fca. 
gs (^3) {cseu^u7*-Aaii3aa^%*8&fc. 

r [0 07 0] 



X 1 00 {%) (a:3) 

[0 0 7 1 ] ( 5 ) T« (*f5X|g»^S) 
■fe-fn-S^^XSI («=) StODSC (a^: DSC2 2 
0)?:^l.>T. 5|5S{*:7-f JUAl Omg*. -4 0-C*» 

e, 1 2 0 -car. ^jajia!2 o -c/^^r^ia so 



ftiiSt^. Ali J: I? 3}^i«)ft:. A.$.(Dm(cM^ 

[0 07 2] (6) V A}VJ^^-X 
B-^fSBlLM («) i!! 1 0 0 1 DP5:fflt^ J I S K 
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7 1 0 BtCiiCa'JJEL/fc. 

[007 3] mmmicmi^f^^^ 'J x.:x.fMmrom*) 

[0 0 7 4] !i<yx:^f;i'A : jJOJi^i^^^^^^^ 
-h (SiiStt^ <IV) 0. isdi/e) 

>e/i;=i-;W7 o*jv%. *3^'<>^J^5'U3-Jl'3 o 

*;1.>^<!:3!p6&-5^'Jx;^^^K1 V 0. 7 2dl/ 
s) 

1 . 2 0 d 1/sr) 

d< x;!^ 7" Ji/ D : ii< ^^I'C 7 0 fflfi?< i £ - * > 

[007 51 (sess^ji) »i<yx;^7^^«'A3 6fifi%, 

fifi%«:iS^b^*'J^^^^l'«S5^*- 2 8 0-C-C^ 

[007 6] SE5|5S#7 ^ iWA*. 7 ^ )VJ.m.ifiQ 0 20 

•Crc4. 0(g®#L', J5*5 0iim©SKyDtfflttJt<U3^:^ 

[0 07 7] (SeSSfi^2) 4<'JxXf^;l/A3 6Sa%. 
,}<.ji>;f^;i'B4 9fia%> *jJ:afji<yi:^-f-'i'Di 5 
mg9<«:iB^b^t# '} 2 8 0 Trcjlf 

[0 07 8] SlE5faH*7^;l'A*. 7 ^JVAiSffiA^a 0 
•CrC4. 0<SS<*1'. J?*5 0MmOJ!!URMttiP'J*^ 

[0079] (^«^3) 3i<';xX7^;UA2 6Sfi%v 
,j<.Jx;!^7^;UB5 4SS%. feJ:0f'J<'J3:>^7=-JUD2 0 
gfi%'&?g-&Lft:* 'J 2 a 0 -cr j§ 
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[00 8 0] K*JSf*"7 7 ^ 

[008 1] (Hfifi^^U) 'K'Jx:^f-;bA2 6*fi%, 
jj<yi;^f-;i'B5 4fiS%. *jj;o'5t<yx;^f ;i'D2 0 
fia%«:ii^ufc'i« x;^f"JnHiiS^«:. 2 8 0 -c-c^ 

[0082] g[5f53i{*7 ^ 7 -f JVAiSeC^lS 0 

[0083] (.mm 1) 4< y xxf^;uA 2 6Sfi%, 

iJOJ x?if-JVB 5 ofia^^RO^^ y xX-f-;l'C 2 4SS 
^^iS^UfesPy 2 8 0 -C-C^Bib 

[0 0 8 4]S[5l^^*7■i'^•^^*> 7^;l'Am*18 0 

•c(ctt4*-c^«SlinJ»i'^^^ f^>ij--c«:^cc6 5 

•CV 4 . 0 . ff* 5 0 M mCDlSURffi'tt'J^ 'J 

[00 8 5] (tfc!ttfifll2) 'J<yxX7^;UA7Sfi!K;. * 
y x;^?-Jl'B 6 8Sfi%2at)f'P 'J x>^f ;l'C 2 5Sa% 
*iS^bfc#y x>^f^;WfflRS5Bj4. 2 8 0 -C-CSabT 

[0086] -* ^^A?fe. 7 V ;wAiai^*ia o 

•C-C4. OiSSftL. J^5 0 MinaJSHUDWSttiJ^ys-:^ 

[0087] HffiPa 1 ~4aiy=tttS[{« 1 2 -c^en 

[00 8 8] 

(Sll: 



(83 
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(008 9) ^l*>6l«e*»&J:^(C, |£te0ill-4r 



[0090] *^Hao^J|Xlffii4;J< 'J x;:^^;U3F,7 ^ A 
[009 1 ] ibtSfi«l 1 RZfZ-Ct^htifd^im^ 
50 J:o'2-C?#6nfc7^;WA{3:. *-A^©ia^i|X 
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[0 09 2] 

[0093] *^ll03»JRait4'P ';x;^f-;l.3S7 y 

[011 



10 



2 0 0 p - 3 0 1 6 0 9 
16 

[E 1 ] 12 1 tt. i»jRSIt47 ^ ;i'A=&|irW(C5(L*r<li§gu 
[«f#©BiM] 



1 

2 
3 

3a 
3b 



[132] 



(o) 



1^. 
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